[Regulation of cardiovascular functions by the phosphorylation of TRPC channels].
Calcium ions (Ca²(+)) play an essential role in homeostasis and the activity of cardiovascular cells. Ca²(+) influx across the plasma membrane induced by neurohumoral factors or mechanical stress elicits physiologically relevant timing and spatial patterns of Ca²(+) signaling, which leads to the activation of various cardiovascular functions, such as muscle contraction, gene expression, and hypertrophic growth of myocytes. A canonical transient receptor potential protein subfamily member, TRPC6, which is activated by diacylglycerol and mechanical stretch, works as an upstream regulator of the Ca²(+) signaling pathway required for pathological hypertrophy. We have recently found that the inhibition of cGMP-selective phosphodiesterase 5 (PDE5) suppresses agonist- and mechanical stretch-induced hypertrophy through inhibition of Ca²(+) influx in rat cardiomyocytes. The inhibition of PDE5 suppressed the increase in frequency of Ca²(+) spikes induced by receptor stimulation or mechanical stretch. Activation of protein kinase G by PDE5 inhibition phosphorylated TRPC6 proteins at Thr⁶⁹ and prevented TRPC6-mediated Ca²(+) influx. Substitution of Ala for Thr⁶⁹ in TRPC6 abolished the antihypertrophic effects of PDE5 inhibition. These results suggest that phosphorylation and functional suppression of TRPC6 underlies the prevention of cardiac hypertrophy by PDE5 inhibition. As TRPC6 proteins are also expressed in vascular smooth muscle cells and reportedly participate in vascular remodeling, TRPC6 blockade may be an effective therapeutic strategy for preventing pathologic cardiovascular remodeling.